
Background



The need for pattern recognition



Hough Pattern Recognition



Limitations at 5D



Recursive Solution to Resource Limitations



Hough Transform Performance at Large N



Hough Transform in 5-dimensions

phi: angle to center of rotation

dca: distance of closest approach to origin

kappa = 1/r: curvature in the bend plane

TASK #1: We will change the limits on the “pseudo-
rapdity" (dz/dl) and bending (1/r) voting array

z
Z

R

TASK #2: We will need a real field kalman 
fitter to be developed, since our field is 
less constant
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z: offset to origin

dz/dl: run in z over length along curve



sPHENIX MIE reference design tracking

R= 2.7cm (VTX Pixel)
R= 4.6cm (VTX Pixel)

R= 9.5cm (φ strip)

R= 10.5cm (U strip)

R= 44..5cm (φ strip)

R= 45.5cm (U strip)

EMCAL

R= 80.0cm φ strip)

η=
+1

.1

η=
0.

0

Extended radial reach for 
improved resolution


Shared support for outer 
tracking momentum and 
pattern recognition layers

for material budgeting

Layer φ pitch 
(um)

z pitch 
(mm)

Thickness 
(%)

1 50 0.425 1.3
2 50 0.425 1.3
3 60 8

2.7
4 240 2
5 60 8

2.0
6 240 2
7 60 8 2.0
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pattern detection efficiency
“How often are we finding the hits

left by a real particle?”

tracking purity
“In our output, how often are all the hits from 

the same particle?”

…in central 0-5% Au+Au…

>95% in most cases, lowest momenta become more challenging due to 
bend producing a large phase space for backgrounds

sPHENIX Performance Measures



sPHENIX Performance Measures

…after a scale correction of 1.6%, we have give momentum resolution…
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